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^ djjLujj)|\ &l£5UD 


1 (jjjjlUl 4jj]aj] i*Al 


^UAll .bC- jAjJUa .1 

4 ^f-1 ^'^-n.N/' ajlxll ^ * >A I AC- Laa aLL_u! 

A_iC.la!i^.Vlj AdLuA^l p. jlxll A_ii£ 
^Jjl jLM) (_£A1 j 11 AxaL. 


Resume: 

On ne peut pas parler de la fin du XX eme sans parler de la theorie du chaos comme theorie a pour 
objet l’etude des systemes dynamiques non lineaires. Ce qui est important, c’est sa fiabilite comme 
approche epistemologique imposant son influence rapide sur toutes les specialites scientifiques, et 
notamment sur les recherches et les etudes sociologiques qui soufrent de tant de difficultes sur le plan 
epistemologiques et methodologiques. Les questions qui se posent : quelles sont les principes de la 
theorie du chaos ayant aide beaucoup les scientifiques a decrire la complexity de la realite sociale 
actuelle ? Quelles sont les caracteristiques qui ont marque la nature de la societe contemporaine ? et 
comment les concepts de la theorie du chaos ont pu interpreter ces caracteristiques ? 


l(jsi Wa 

^ lc. ^JLill 1 g al a*iA 1 dj£j AjjIV^ 1 gALaJ jujl^ll Ajjlaj jc. CjjAaJl jjA jJjjaxll jjall AjI^A j-" L " \. v W ^ jJLj V 

eA A IgJ da jiaj j ill ^ 31 AlL jA t jt*oLl A^j C. jdajall 1 AA ji 1 jag ) La - A ilad^l 31 A jfLial jjAll dilajlVaall A-al jA 

lA .ialxll dl x^a-aaaAll C. qlj-sa ^ic- jail Ia jilLl dlda jSj lAA jij dlL-aJ La jlc. jja A_ia. jl jaluijl Ajjlia£ t^jlj IjjLla Ajjiaill 

^ lc. dLLLaLHj jjl jx! 11 <ja jjj^II ja ^jlxl dijl£ jill dlLuil jAII oAA 4A_i2k jl jJau jxall diLJ jAII j dLauVl (JLa-o ^A laJauVj 

1 gal C. dials ^jlll jALiall ^Al jfc la I^li 1 a jS (Jjdia aLujI ja A^.jla j£aJ Laj . e-lja Aa. ^Ic. ^ 2 »*gAallj ^ 2 ^ jljailujjVl jA-uiall 

jill 11 -*Al Laj ?^UJ1 a' jL/1 ^1 jll Aiad c. ajj^a j!l (_L1 ja 1 jjjfl £ Ialxll oA£>Luia d alaC. j (jujl^ll Ljlaj 

oA A (J lia jj-uiSU ^^Jc. SjAall ja jjjjl^ll Ljlaj l^-ilj daAduil jill dal j jxaalill ©A^J jl£ i ~Q fsj ?jj-alxall ^xaJa. all A » ilia dajia 




iL^adll 


_dl olj^ll jjALia c. < aV‘i j S.a 1 g.V^ajA iL A-iSlaj c jAL1o£ duA^Jl ^alxll o jALL l-Q j)-o 

A SaII j)a A-illc. A_^.jA ^lxll lAA LajjjL^. 1 jj*i L^J jl^ A_i^. jl jalLajl diL^jlla ^ic- A-aLi3 jdc- ^jLudll j jail j)a 

t A dlA^all A-ilaxll dillnidll (jjJaaa ^Jc. dllA^j Aj^laill dil jjj-a!ill (jjOuia ^Jc- ^^sd'lll j jdLll ^Jc- o jAall j j^^i j 

jAl jiill LujI^jA ^ic- n^-i'iall ^-aixll dl^-ill A jA^. jj^'n A_i^. jl ja!luijV 1 diLijULall aAA (Jaaj ^LajA^i 

^aAc. ^aLi3 l^j^aj ja jl5j t A-iC.1 a*WVl j^l jAall Lg^al j ^Ac. j AdLaJ^l jAl jlall t> _ 5 Ac. dilL^ 1 g AjjL^-a A_ijlj jiill 

dA ijUall jaij J A"i uLi jIaLlj AlliC.jjJaja diijj jl (JjL^j c” 1 ^. j jl Aja^j tA£*jj3j A_^-ALla aJ (Jajjoia ^-la'i^L/ 1 

c a k-aAll ^3 jjjjl^ll A_jjlaJ jj^Ja j^j . 1^'nC- jda ja j 1 g, nS i j l^lSA Ax_niall jAljIa LujIjaI didl A_i^ jl jalixajVi 

A jjl.aj^'1 j A jiill jA^j lal^ j)-o 11 (^^Ac- Ig (J!)ld j)a lAAj^.j dlda j3 Aj jAaj£ jjjiaixll j ji^ j)-o 

Ala"lC.Lfl jjl^Lill j c-lalxll t all dilaLoiallj jALiallj dil jjj-aill (jjliuia (_gAc* Lijjj Li^lajl diiA^l La£ t A_i^, jl jaill j 

dil jj k-adll oA A ^A la I liA aAj^ j j-ajSj (jAll (Jl jaull j .Ax.jj3 j ^ixll jjALia j)a jlAia jl Lai jA ^.IjjI ^A Ig jlc. 

A jl . Vq'ixj jl£ dal jjj-alill diL (_gAc. (j j^3 c_j!Ljl£ J ^.^jljadjaijl (JjVa^ (_jujl£Jl Ajjiaj L^j da$.L^. A_iau LaVl 
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jj j jl £1! Ajjlajl Aj^jIj-gjjoijV 1 Ajjla-Gll j£-GJ (J3 -g J Jj I jd L_ljd. (j- 0 J ?lgij«3j ^ } A JaIc. jC. *." ij.wll j^-GJ V 

jl j C. ^ lc.j — A IaI jll A jc.1 A\y)j\ jAljlall (JjIuaa ^Jc. 3^.jJ (JAj ^ jj-salx-GlI jAljla ^Jc. C_3.^‘^ (jl 

?Aa3jla!ill Aj^jIjaXoijVI dal jjj-dill tillj (jjjlaj 3j3^. jjldj jAljia — Aijljjjall jAljtill 
lA 1M jl_a3j jiixi Jill j j^jl^ll Ajjilj lg j'c- ciLola Jill J3 Ua1I ^aI Jj V jl jjjlda aIIuiVI a 1a Jc. Aj1^3U 

^Auajl^ll Jtll J o3jLjj dlil£ Jill daljjjdill 


(jjj jt£l| Aj jlaj ljLaLo^j jLu — 1 
Ajj( sif $ I Aj^LuaJI— 1 - 1 

jjjjI £11 a1£j1-g ^3 t.” j j-G (Jjl jj V] jljjJ (JjiAj (Jjl5jljJ (JjiA l$A Jill &31JI daL^jVI (j-G J.j11j 

a!L^_j jjjjII a Kui^a (J^. ^Jc> (J-gaj Jijjl u^ 6 1960 ^ 1 * 1 ! ^Js t Jjjjl jjj AjjJI 3L-ajVI ailc. jA (j3^. (J^d 

t_fi i-aJ lg_i-G d3^Jj (J£j 4A131x-g ojdc- Jilalj A \j-oV‘a ^aJ 33 j tAjjjaid (J-q *\ a ^Jjjj£lj 0 -gIjjJ Aj3l jl£j tjlLlall 

II A jl5 j .Hid (Jj331Ij ^ j^j.-oll J£dllj filial I aIL^. t. <lj.-o*‘al j£j ^ da^^lx-oll elA jl V] t jjallall daj/l-^. (j-G Aid 

jl£ d961 ^Ixll j-G f LVl 3^1 C 5 ^j -IjJjSj jdlnll l.g j'c. jjfLa (jl j^AJ Jill Aldllj — (jjd (J5dj — Idia 0 -gIj^)JI 

c di a^ll ^j\ ks-iW^ j . lgj\c ^5 (jl5 ^lill t." il j. jy^ll j^.1 ^3 djl_^.^A]l <L*i1uj (j-o I'nx a lijd ^-^-1 _y. (jl d^)j 

(J . ( 3 jl uj dl3 j ^3 Ig.jlc. ^_^l A JoV^ll (j-a Adsl^A (j-G (j^dl! c. (j-o I^-Aj <j3I^a]I _j^3 

^t-ol j^>^l Ac. j t ^>all ASijjj^\ y ^\ ^cjlliill A3^)j (j-a A^.^)La]I A. 11 djLujljS (j-o Ailc. (Jj-a^. 33 (jl5 (^^1 ^^1 

coL^ls lid la^V 0jlli3l A*-^.l^)-<i dc. j 6^3 jjj£]j/l ^oqIj^)JI (JxC. (j-o 63^.1 j Ix-Luj 3xj 3lc- .aIaC- ^jIjj 

(j c. <_i* ujj 33 (jl^ .A^^jlill Alii o3dl 33 (jl£ (_^3ll ol^^a 3 ^Lj (jl (j-o ^3 j (J-ol5 (J5dj 33 ^_^.^a]I ^dll (jl5 

til 11 3xj jljjjl dl^l ^aJ .^L-aj/l ( 3 dll (jC- (J^ 3\l 3C.liloj C. jLolaj ^^dlj t j^jLail! ^dll ^jLulo 

t_jjjajl_^JI (jl5 4(j^j^l! ^iSjalj .A1 j£ll ^^3 Ajjjoi£ djljld dLuj (j-njJa ^al3^)VI (jja. 33 t_j^ujL^JI (jl^ tld t,** ih (^1^1 l-° 

(j ^lj t 0.506127 (_^jl ujJ ^g-L-aVI (jdll ^3 (jl£ ^3_jll (jl d^> cAj^ju^ dibld tdjlj j)-o 1^1 j-o 0 jllill ^^>^1 33 

^ • 0.506 la33 J jVI Aj^llll ^alijVI Adiil! ^3 ^^>^-1 ^ (jl5 t_LajL^JI 

I a j A j (Jil jlill Aj^)Jaj Ai (_^3\-1 a 1I (j-o I 3 xq (Jjl (Jj-ajJ dl)n*\ jLoll o3A ^cjld 

^jjju <jc. ^djj (jl (j5-oJ AjjI31jVI -laj^ulll ^3 I a C^' U l3xall ! 1 a ^jja^aj AdljAll ^)j| Iaiaj d^)C. 

l^j^k k^i 3xj (jl (j^-aJ (J-Ull jJ*j-all j t. Qjqlill ^)X*lll 11 a (_A-o j .o3jj-a^Al! AajI^'iaII til^L^ (_^3-oll 3 jajj 
^cjjj t^a jJI AjI! jill 3^.1 j ^ld Ajjda (jl A^jjjdj 3 xj "Aiujl_jaSI jjI" l3xo ^jujI jljjjl AjIc. ^Jllal 33j .Aj^)dll (j3 _^ujj 
(j-o^ll (j-o (Jjld 1 3^A j t Alxliuj (jl5 LoC. jl*3 ^^-11 A \x A\ La 3 x"i n (j-G^ll (j-G o jj3 3xj j . ^^-11 aIL^. ^3 1 qj4J-> I ^jjxj 

^■1 d V^l t.** iKj (jl Al (jl5 Lg _jl t." i.Wj tlxod j3jI ^Jald hg (jl5 L^^l - jIj»^‘>C.VI t.“ i.Wj (jl 

< 2 > .5Js! >11 

^jC, b,\\x \W djLGjJ^dll til^L^J J (.^da^i^l Aj^jI^) 3 ^3 j^^)dstll (j^)H! (j-G (^j-jllll dj-dll ^3 Aj3^j ^LgIaVI I3j 3^1 
(_^3jj Ajjldjf! Ja^^uill t adiall t fljlldVI (jl 4 S-A Idalj^ t Lul^l (^lll j!ij^)^l ^da^iH c-l^lc. 3l^^ (j-G (jl£^ 

"A Ui\j&l\ jdlj"^ajail ^a-dj ^jll ^Al^l^ ^ Lr^ (3^^ C5^ ^ 0 ^^ Jl jdj/l J 

(3) 

td±}3 ^Jl ^ \x II lg jlc. Jill AxujLojVI dal j jjdill Jc. I jjl-aA Jj3 "Adi jail jjl" I3 xaj L_flljJC.jll jl£ 3^1 

jjjlj all Ac.1jj.-oj ja! jilll jxiaid ^3 Aajljll J^j^ cl^dj (jlll 1 3 j a II AidsaJ AjjjjaI! I3j-g dal jjx-sajll oIa JjjIj (J^ J 
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dijl£ ljA^)Ia 4, Ualdll (jl£ Ia\_ 3 4£cjLiill j 4, il U.VI (jij l u*il n dlljA j)l VaLolg qa (jlJon 4 nidi Iaxg (jl £ IaL 4 4_idxll 

a a & (jls j^lill ^a ^Ixll 4 _sIaaI (j-G (jl£ IaIj ^ .^cjLiill <_£ jilui-a ^Jc- SALjJJ (j-G 4 _ax*u]I l^iai jj 4_jLx«V1 ^9 SaLj 

VlgIxII (jdl jail 4-bJaL^3l <c.l jx-oll 4_iLls jli (_£^)Vl 4_g_^. (j-G j 4 0jLii]l j 4 _jLujVI (j4J c— luilHSI 43A ^^Ac. LgjI 4_iLGxll 

(Jl gA| ^aAc. c-LaIxII ^Ac. 4_ujl^>i]l jjl Iai-g 4_j $.1^. Lg (j£l .^ALiillj l_jLiujV 1 (jiJ 4j uATill 4^1x1! 4_xiila (j-G (jlJoVi 

I AA (j C- ^)dj 4Jl£dl jl 4-jja x-o J jli dllLlj . 4 _jqA j 0jLij 4A (jj£j (jl (j^^ 4 _jV 4lg_sLj c . ndl IaA (j\£ Lag-* l_Uui (_^l 
(jl Jj 4j-Qidl Iai-g (jii ^jl^LlI ^1 Axil (j-G £-^i o^)-g JjVj 4**i.Wj Ia£a j ,4i-Gidl Iai-g ^jSjp £-g j^iiill 4 ajLLgJ ( a ^ c ' l^-Jl 

r-u ^ s ld£“i (jV ^(£31 j (_£jjjjJall Aa^)dAI 4_idldl ^>iixi ^5JjaL^£ll ^aAxll 4_a^)Jsii ^3 (jl£ lili 4j^iii]l <Lil£-Gl 
^ n-oj (jV iul£d J£ A^3 4_£1 oA^^.j ^Ic- AaSL^. A3 4_i-<udl Iai-g (jl *-o 'Adol^All ^jjl" Iai-g £-g j 4_£1 44_^jiil 4_laLai 

. j| mil 4 _iLgx 1 I ^jAu j-G 


p\ >VL jsil ifct-2-1 

^ajl 9 ^^illl oAA 4 qjq^k (jlj 44 _£^}-g ^ «^9 ^alxll AJ1 ^c.^11 j! 

(_£ jl ujJ (J ^11 ^jl ^llaj^a-G] ^AjVqill t£3A j tl^jl^^.1 ^Jl LgiL£ajj 1 g.\j\ Vi LS^" 

L-J^iC- .^A^. ^ic- (J5 Cljl_ix-ajj-a^.j <9JA^. ^3 I^J (J£J! ^3 I Al^ LgLgJ 

j — kill tji i Jill ^ (3^-^- ^j-g Jajl 0 AA <jo£*j Lg j ( & \ Vi JLgA] ^_^3 (_j-g£j 0^_1a31 Iaa 

^jj__xj lajlj^)_Sl ^3 \'\ A ^,1 ^_iiula^]l S^Jsull t4_ml] VjxxgVj S^Jaj Vi3 ^-^g^-g ^jl ^ 3n ^J1 

<3^lc. ^r u/i"i V n^k tAjAxill ^-g ol^>j Lg IaAj ^jc. Vrnll ^ q ih j JalujJ V LJi^. 4 jUjC-VI 

I^JLll _jj)3^*i^q 11 ^.I^^LfL (J£J1 

^ jL nA j & (J £JLi oA^j (j-J^ u' ^.Wij ^-^-g^-g ^j-g — 

All ^ tg.1^ >^L1 ^)jA (J^xLgII Ia^J L)3-^ »Al^3Vi jl ^glc. (J^xLg l^J A j^gjJ^Vi 

A j\-V 11 ^jj j tAjl-s'l J (jjj <3^)lc- ^j-G Lg (AIIa (JL-g j .Ia^Aj t(J^31 (JjjVj oAA cJ-g*j 

A “ig ~n ^j-G cJ-gxj oAl^l ^j-g A^)3 (J5 jls 4 A^)i]l t. <iVn £-g!±^-g]I ^jl£ IaL 4 ( x-g1^-g]1j A^)iSI (j^Jj 4^jjJaxll 

4_g_^. ^j-G A-jC-L'WVi Aila!i]l A j.gY’i 

VlL^. ^3 — ^3 ©A J2k J- g 3I djLj-a]l ^j-G iAILA 4^J^ kSI C-^W^ ^AAj J < Q‘> < Q ^j-G (J^ll — 

> 

(_5-L* ^ \ Vn A_ilV]i ^jOjoi-g ^^1x 3 . (J^5 ^)Llaj ^3 ^_£jj c_£j — (Jl^xj^i 




4 1 ^jL^lx-G G ^) j£ Ajlvll ^jjJaxll ^ajal^JI (_£jlul-G ^gic-J 4^j\ j sllj (J^ll J C. Qj£ljl 

jl •nVI ^glc. CljlAl^)£Vi (j^x\ ^a^)3j Vg^IxLg (J^3 VLgj . A *m >a <iiiaj ^^3 j/it/r\n 


J J 


4 dal k^jUa (J^> , j>1i ^ 1c. jl ^-a9j 4<jIs^) J£A ^Ic- AlalAl^)5V^ fiAA _jg,^Vi ^c.L'WVl ^jlijaiAll (,3-3*3 

ol^j LgIIg Aj\^^. (J£ £±a V^.^)A ^Jj dlAl^)5Vi oAA (Jj-d A3 j .IaaI^jsI ^Ic- <C.l a~\W Lgda^aj C1 jLg^)^-g 

^ . 3_a j ^L£ ja]1 j 4 g\Lia\1 \\ 4 aIaM 


^jfcait— 3-i 

did (Jj5j 4_ijl£-G vdj vdJ 4^-lijV 44 _ijI£g ajliA ^IdAlIj ^liiil! (jLidVi dlli (^l^L3i ^jhVi'L Ajj^saa]! 

(J^ V ^j-G J (7) .Lg Lqj) J o *1.0 ^)j-aLc. (jlJ 4 jqjJo^Jl dj^lc-LiJi (_j-g j A3LLJ1 (_j-g ^_^.^)Lk >» _ 'Luh^q (_j-g (J^£Lg ^ d^L 

oA &> (jl dll A ^ 4 4 j 3^3^ (j^ V ^L^3 ^LL (J^dij jg Jo''i ^ILli 4 jLc. (jl 4. qLVud'i jjl (j^-GJ 4_flJ^)xill lAA 

4,“ n*\ 4^’^)Ldl (j-G 4 -jjI‘n.qII AiLlalL ^_^.^)Ldl (J-gLxII (jla'nj i^^IvIa j Lgaa^. 1 (jiLlc. ^Ic. *d3jjj 4 jL» II 
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j Aj^Loi IaI J AjjI j)ak*iVI jl i Aj Jj ^Ija lijai ljl_9 4 AjjIj A_mll $-laJ Ai^.j]l ^j-oLjall SjJ-VI aJA J^jaj 

t(_£j ^.1 A g_a. j}A lAJjJjj ^aJ Ag_a. j}A Ijl ^iVujAj jl x^aC-VI ^ajjj Jill AiiUall j)A JjlJI ^a£JI ^Jc. ^—^J^ (jj5jaJl IjA 

^ 9 j*-a 1 I ^a 5 JI jI.VIaj AjLjj ^Jc. AJa 9 l ^k aII ^a jjll £a!±^a]I £jJa!iujJ jj C&jj-al_XA]l t“ )\ x a'WaII £_a Ajjjj (j^AJ C-^^J^I (_juaj J 

A jaIxJI Clil jj k-ajil 1 «Iaj SjjUla jlaill j)A Ag_^.j]l ajAj . (jj^.1 Ag_a. (j-° S'^Vu jj Ag_a. ja A 1 V‘u j jj]l ^aIxJIj 


Jail j jll &JgJ JjJ jl J j ; AjjLj Jajl jj 1 g.x a J AjjIj jj-aljc. 1 g,Kkl*i a jjVI ajA (jl Clii^. cA_mll ^a jg 3 a 1 A-j. jUMI 

(j 9j — ^*.a‘Wa 1I 9 L_U-ull IjJj .AiHall Ja Jaj u^iaj Ah^ jljLa (j9j I g.JajjJ A_i^.jl_a. Jj9 <Jj c*I]j J^l (j-® ^I'Wi 

(jjjljall j ^cjjIjIIj jjjll j Axlll5 t AjlAj A_i9laj CjliL}lc-j lajljj xa J jl j9l A-C' ja^ a (jc. a jllC. jA — (jJjlajll jjj-ajll 
. IjjIj IjjAjJaA JaV’i Ijl J c A f\j\\^ji A_i9lij CjLaja ja Ijl Jc. Jail j jll ajA Jj jlaill j^AJj . Jl . . Jlijll j CjI^IaII j 
^aUVllI Jjl J ^Jj ajAUa Jtllljj . jill ja A Jll A jJall (Jj9 ^Jc ^ -a -^ C5^ J^ljll ^al JaYlVI ajAlJa IaUJ 

til jl^ I jl 9 I ^alJVill L-llm^k ^Jc ^jJajill .ill jl (_^l tUljJplVI ol-^jl AxJa 0^)ALla l^ll ^,'ixj I^Aj C^^jJa^ill C > )\ 

Jc. <Ja9l_^-A]l (J^l j}-o AiLlall o 1 a (Jillujj ^jl j]l ^UaliiVI 6^)AUa jjlfl Ail_la]l AjAjj o^Alla j)C. d^IjC- LiJj^ijVI 

L^Iia k-aJ C_fll^)^jVlj ^al^)^.VI OjAlla ^aUailLj ^^jJa^ill Ai^lc. AjUn) ^glc- <I1 aVI ^-^1 (j-° l)*^J . *Lqj 3-V^11 A_nj f-llj 

(Jl i-saijl — JL-aj^l A&l£. C5"^ ^ D^)Jaill o^Aj . ^_j^jl_al\ ^j^jouI] 4_i9l£jl AiLLall ^SiL <JjjJaj9 ^)Al^ia 

(jj J (jU^^II JLx-aajVI IAia ^glc. ^lill A-j. jV^II 4_1 a 1*JI ^la^l LqLqj Ai^)l_L<i <a!>l-C. ^^A ^^jJa^illj ^Ualll j)JJ 

^A (jZnAt- ^A Lo J£ (jl t** n*\ i^al_iaj]l ^Jj ^jJa^ill Jl jl^.1 ^ic- A-ill j!i^.V! A t lAi*JI <C-jill J*Jj . ^^jJa^ill j ^al_laj]l 

^aAl Loll Jaj udjj ^ ^g-tilxJI ^j^Aill ^ I V'i I^Aj .^Uai (j-o Lo A Ijl Vij A^uj-i n l_l^j t_i ^ja 


_1j ^ (jC- SjliC. (jl^)^-<i ^jlc>jj i^L^iall I^A j)5J .lajaijl ^A L<i ^Jl ^aI^JsiIIj (_£ 

^ -■'o\"w'N\ A-ll a£- (Jj^)ia (j z. (_3^il (^jIjoiaII ^Ic- (jjla^ j Jj (jl lg-il£-o\j JajljJ 


:Jl^WI-4-l 

J5__udjj ol_^9 J^a'i (J^l tjjllajllj djl_9j-a]l j (_j^ajl >/T\ II L^ITICrgCnCC (jliiljVI S^)AlIal 

j^Ajj Lq ^aAl (j>»j . Jl jll JaHll S^aUoj A ^u.rol S^)AUa ^^A (jlfniVI S^aUsiS JIjIIjj i Jl jll Jaljll A jl^c. (jc. ^JlaSj 

4 S^lc- I gil (Jllnj^l S^)AUal JiaaII jA^\j .Aj jjll (j^J V Jjl j J^^ij t**vW*i Ijl (JjlJV I S^)AUa Aj 

l_jI_1ujI Afl^lc. ^A ^.^Uxi^l^JI ^^-a 1*JI _jjj-alll (Jj J^ll A9^Lc. tllil5 Ijli I J5il j ^.1 j^-Vl (jiJ JL-aajl ~ JL^ajl 

j I « jl Jl lillj t a 1 u*iV I (jji 4 Juj.i;II A_nxjjllill Ajlv^'l AiAUI Jc- jI.aic.VIj Jllillj jjll (j^- 4 ^ t** n*\ t JlliL 

JaLiIi uj! (j^-aJ aJjjI^ia AajJ-Via (Jc- I^j Jjj (J^l (S J^l AijJt-xu9 ^1 JI_^.^Jaj AajJ-ViaII CSA •n.Aaj Ajc. jjj*j]I 

(j a Jl i-ajl ^A :Cj 9 jll (j^a j ^9 (jljJ^J VL^iq'il J V Uni'll JiLoj (JlJVI S^)AlJa (j£J .1J t** vAVi Jll a£^)^JI dlljjij 

(j^ajlk^^kll oJA (jl t** \ j ) a JL-aajl (_^Aj c^-l J^-VI Jj^.j Vji (jj^ll tllA5 La ^ TiaII t <ulJaj]lj (j^ajlx^*\ II (jl t‘* \ 

j a f.\ aII (j^ajl li rfuij'l (jl (j^AJ V Ijjl LS^” J^**»jl J 4C-lj^*VI (j^ajl (jC- IjjJ^. t ‘ < aV‘lVl C_fljlJaj]lj 

©jj £ a (jj^.jjJ jA (jj Jjj Jajl jl 4 ja'W ^ ~^jVi jA c-IaII ^Jj^. (jl j)A J- JIj ( jjj^ jjuj^V I j (j-i^.jj. jg.ll (j^ajl */r\ 

^ J^ ^ (j A CjIaJsiIaIIj t_jl^^.VI j CjLixaJ! (j^ajl x^r^k j j^lll (j^-^ V ^g-C<l A\y)l I (^jOjaaII ^Jc. j . (jj^. jja£I 

.IJ (jjj j^aII c-LjaC-V! Ax\\h 
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<-ja-uuI(-5 _ 1 

^ — a ^ — j-aaJl caa^j cinsk ^IaII ^jhn' l ^jaUsij j^.1 j-o La bifurcation 4 -i*jAu1! -La jj 

J £ a (jjjjl^ll AjjLj <^-3 Lai (bi-fUl'Cation) jl (JJC- j3 Jl JL^aAVI AjxA (^Axj ^AxAAlIj .-UaalSI (juij 

jl a JaxjJall jl jl l_jI jLjJaVI i , 1 u*n 1 g'n n ^^A oj^uu jJC- ioMx.a A-iAoIjjA A j^j-alijA Lajj-V^ll ^r.uAi LaAic. 

t^A^o-oll CAljLud-all jjj jf n^VI Ajj^. A jAvn^UI LcjAVi.oll jl ^ \x \ lAAj • Aa*jJa]l lAA CAIjLoia AjiJj AjaL^. aJL^. 

l_ix uiii aIAlAI oAA Aic. j t"(£jjla]| JjAaII AiaAj A_ilc. j'Lj La 6 jl jiill ilAAl aAsl^A jjj^ Aa. J] A±uA lAA 

(_£jj Lll (JjVAl aA^jaj . ^jJajill j (J^L^A^I (Jj jl JjIaII ^jJVnll jjC- AjA^. ^Uaj j-a 4AL^. ^Jj Laj £AAj j LajAV^ll 

1 g_Lal£j LajJV^ll ^Jc- I jjj-a jl iLjLj ^ ‘ix,j ^-LLj-a-a]l lAAj . A-l]j) VAI CAlAa.VI A_ia (Jj-aaA (jA]l £jJaj-a]l ^it> 

L_fl uaj A 3j . jj i<a £-lAAjl jl l_3AjAj J] ojLail AjIa AjIaxJI A_Ja 1I j-a Lai . A_JjaA jIjI 4_Ij l.g I-^Ia jC- ^cjuj 

4£J >-a]l Aj j Anil CALa jLull (_5-3 j AjjLjJI CAU jL'^11 ^^A AjAxAII C‘ i.Kj AjL CAlAj^.j-a]l AjIjjujj (jujl^ll (Ji-al£ 

caI L^."l j ajj aAI cAljlrkJl j ajaIjVI ca! J jaII jxaaj La j&j .ajjAaII jjjjaAlj c* A ynll iAIIa^j 

1 kjlc. tjj*i (_^A ^__1*J1 A l3^J CAjI£ ^^jII oAA J£ .A_ikjjlj L_flUaxji Jalaj ^^111 AjjjaII 

^)J udSJ ^ (jC- 1j^)A^. ksi^ 1 gL^qj L^^^iAaijl 

q a j\ ujV (jj_j] J) )^- -^3 c_iJjai]i Ia^S j . ^jC-\,A\y)j\ CALaj)]^*^!! a^j^iuj ^3 AajI n"u^l il oAA (J!la j 

^ jl£JI Lg-jj Wi CAl_^-llaj-a-a]l ^j-a ^jl LAuaj AaaILl]! 1 'm3 A-LaAl£l 

CAlj;^'l ^j-a LujLla l_9j-aj t SU-aJ AS^ ^A c_l*_iou]i ^ ILax^a^a ^jl ^jAjj tLaLxJ! CALaj)}^^!! ^Lj^IaJ ^ 

1 ijl x ud-a (J£__uA ^All (Jj-alill Cvwll AAA j c. Qx^oj AjV LA^J ^^-C- ^jjIaII L_llc-1 tiljluA ^1\ 


( 12 ) 


0 jj-a 1 


.l*JI 


: j^LlaII j-aa^-a]) ^Lml ^LaUJ) (j^uLwalit-2 

^ic. c_ka jjj I^A>q J£ (jl n^._i 1 A \A >.si"\a jAl jt (j-c (jj£la (J£ ^^A A_nJI (jl !AJjkj A_mll AjVV (_^jAjI 

(j a c_alljj Lajj 4 _ Aj (J5 (jl (_jAxj I AA j ^ ^ . 4A^ylxl! d A^_J j 4 V] La (j_9^ (jl ^ Vn^J Vj t(J I 

(jl£ I A] j .(_^^)^.VI ^ qjhj (_^Ac- c_a3jlj ^)j-alA*JI oAA (j-a A^.1 j (J£ Aidlaj ^ u^'i (J^jAj CAIa^-C. ^)j-alAc. jl ^.l^^.l 

l^X-Ljakj (j^-aJ (jAj I^AI (^jjjLujI (j-L* ^Ai^- ^ CAI x .a'W a\\ ^-a I^LaLu AA ^-La!l^.VI (_^ixdj^-a 
^-all xJ! ^ a'W.all A AA I g_J CA J) jAl (_^l (j-tfajL-aA-ll ^aI ^A La I^j^ia-all (Jljjaill j . AjC. jjJa^All A_1 a1xJI LojI^aII 

— A-AL^All ^)Al^ia]l J)\ JC- (^g-L-J — (_^*^L^JI (j^)^l ^ -aW a\ <AaI^)]I ^Crn^l (_^jlxdi-a ^Ac. A^.^j (Ja j ?^)j-aL*-A]l 

A JjIA-a (j^S <- ^uajL-a^JI oAA (3^JJ ^^jAjVq’AI A-i2k j] j^'udjVI CAl jjj-a!ill cilL (jj;3a"i AjA^. jjlaAj ^)Al^!a 

^A-jAjVq Al A_i^.^]^tAjaijV I caLjUJ! JjUa (_ s 1c- *^^^3 <j^)1Ao£ (^ujl^ll aj^JsA 


: J-fll jlII-1-2 

Sj— _£]! CAlx-al^aj Al jal (jjj -LjJJ (jllI <9 jj^1Ij ^Jj^I -lajlj^ll (AIL ^A (jAl_)ll ( x^a.l.> < all A_Aj <j ^iajj La ^Al (jl 

(J£ 1 g x.a ^ Urfol Aj^^jA ^Jj <■” ilx A'i~^ .all oAA (jjj ^-‘A ^^IlAI A_AI^a 1I (Jj-al^ill ciiL (jAc* C* A_^.^A ^Aj A \x^i^^\ 

(^tc* ( 3 A 0 g.1 d>»qll (^Ac. ^ jJI ^Lajlx-^l (JL-aJ^I C* A.aC. AaI . ^)A.I £-al^-a A_lA (^Ac. AIIAj Ajtnia L_a3jjj (^A^-a 

c‘* il x.^a'W.all (jjj A jAaAl ^.IxAj ^Al o^)jAj (_^aI AA lAAj "(jVI" (3^J Aj^L-ajl (J£ L$ _J ^ ^ (jL*AV^ <■” Ax j 44 aLola1I 

(3jI uJI ^^A CAjI£ ^1 <alli-A]l c'Alx.^W^II aI jal (jjj (JL-ajVI 4 _iaI JJ jl £_1 oj AjiC. 1 < 01 -si (JjljC* cAllAA Axj cAjjAaII 

A_ia (JjLaAj ^CAjjajVI L^a jj^k) C5J Jal Jjal ^aJlc. ^A ^A£ (JjjIaII JjA*J jll ^Jj-al Al . Jjg.Aill CAliLaiA 1 g, nj Lo^a (Jj-aSJ 
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^^aII xll j laill j C- n V £ ^g-uj A_i2lalll A-al jxll Jaj (jl ^.g j. Jl (jA (jl ! (jl ^)^a ^)lc. jj 3 Jj . «kg In CjI^Loia]! 

(jl j t^ClilAjJi Jlj ^ ^aAaII (j-al^)__aVl j CjI JuII^^aILxJI -lixj-all ^Jc. ^LijJ (JjLujj CjI^> UaiI 

3^-9 ^ ^ . ^S.IQ* <q 11 ^Jc .1 j AjJaJxlAll^ A-uiSI/uaH j 4c- JuaII CIiLiIaaII ^Llaj (jA £_uj 3 _J ^^jjolIuj (J 1 aVi^I (JjLuj dil^^^l 

3 ij AjjLJIj a3j^> Jl CliLa^lxll iJVa 3 ^ -LjIjJI &1a 3-^ 3^ >3 (jl ^jjj^aIaII ^c.Ia!± 2 wVI iVJl JJ^J 

t." n.wll Jxll £c_g_lA <3 AjC<1 a*JV 1 S^jAlJali 

t(jJ xaJI (J jl Vlll A jL ^ill _LijJ J^ AilJ^Jill aJI jlkVI AC- jll A-ii^lj Jj (jl ^ajJ g'LoJ^V! Jc. ilj ill 

t i^) ^\\ 1c. "AjcAa'i J Si 2 k J ^sjujI (_^LujjAll ^l£^)ji (Jlal J il Jl j < Q‘N < Q Ail ^Jc. 0 A*J a! 1 ^Jj Jaillj AjI .Jl Clil^S 

(J1 1 a J-itjjjl j t :A_ijAl Jc. aJI o Jaj 3 k j t CjLg JjIJa Jc* Ajc.1 aI-nVI CA5Jja 1! Jl Jaj j 

^ 1c. Jll til^^^ll J jj (5-3 ujVI A_IaC. (jll LJ^)^a ^3 1 jLc. o J in t Jl Jj tiljJ-luj ClliV llj tiljl tilll ^Jc. 

3 jl VILj ~lg JIxj (jl jl 1 g <Qg Qj (jl il J J jjoj — S^)Allall J A\y y $\ Jlc. (JjIjjj a Jajl! (jaiiijj t jp j ^\f\i)j A \\aC- 

c_a jJ>]1 J x^Uc. J^l jl jjjx'n tig, cs^” ^Jajjaull lAjj-aljc. Jj Ig^qj ^L_ii£jall 

3 ^ ^Vl j CjI^UI j j <*-111 (JIajj *^_j^ j AjjIj CIjLuluj^A^ 4 ^ 1 qM\ ^ jlVn c'j 1 j .l§_ia 

4 N J /■' ^ l-> ^ 3^ ^Ljall ^Audill Jl j t^jAljJsJl o^A ^s*\j (^^11 ^ ^jLLall <j! t- j ^jdjlj^lj 

j^j a A 0 -qI^-aII ^jAlJal A \\ Sjaill .^Aljsill o^IA (_]j-o 3^joij 

. <4j\j Jc- IJj Jajllj t ^ (J5 ju1j Ajc .1 A\y)f 1 jj-alic. Vi 3 ^^ ^ j!L (J^lV 

^jl j (jjj 3 3 ° ^j^ll cijljjl5Jl ^Vi 3 ^^ - j**»\‘>**» vii j^j^)A (jl^ 

-lajl j^)_Sl ^jjJ \ 15^ J a ^jl ^ AS^ Aj^) Jalll < 4^.3 AjJL< 1 ! 3^J ^4^^ A'\y y $\ o^)AUsi ]1 ^a (JlVll 

V jl A \^g*i ^xj tjc- c. <a^')V Ajc-I A\y^\ A_m^ A-ujI^J l)*-^ (3 \.~^ j ^ A'i-n^H 3 ^ Ajlila J 

^1 ^-^J) Jaj^) j.Aill 3 d 33*^^ AjLgC. 3 (_^3 A,j\j\ V ill 0A11 a]1 c. <al‘V >a <aJuJ^j 3 ^X-ilalujj 

0^1 ±a\\ 3 ^‘i>*^ 1 \\\c. 3 s S^x^alx-all CIjIx AW^ll o-lg.^n (^^1 AjAuill U^ ^] (iJj .A-IaIxII Aj^ViII 

?AAa 1 Jl ^)&\ Ja^l l Vi^>>aj ^jjj 3 I ^J*-3 A jljlVill 


: .yiVill- 2-2 

^ iaj t,'ti\ 1 g x a J& S^j^IxaII Clllx AW .all 3^1 Ja t_fljj-sajj aJjL^-a Aic. a!x2 CIl^. 13 ] cj^-^ 3 ® 33 u] 

3 ^ Jj La l^Aj Hierarchique ^ 4 ^ J 3^ ajc .1 aw VI ^jj-aLic* AJuj 3^1 s^i^^ll j lajl jjl ^\lii ^uLoaII IaIaj 

liA ?33»1 j 3Ja La complexite J 33^ 3 II j aJUJI IijUaI^a 3 3 3 j a^ J 

3» rcom-plexus)^^ ^a . 13 ** 1 11 3 ^3 c“ n*\ ^l**»Vl 3 ° c. qVuj.ij 3 ^)lc-3 3 j^-^ 3 ^_> ui ^ 

Clilj 3 d ^ 3 ^ ^A ~ c Q \ j» >> j~ , J*,* ill J . .Ig.iji 3 ^ 3 ^^ ^j.1*"ij 31^ A * a-^ a!1 oJIjjaII Cliljj^All 3 ° (3^ 0jji3 

lj A j a AAg_aj Ia 3 jl j 1-IaIIc. 3 < s^*i djlajlfc^iAll j Clil Aj.lVill j CIjLIjj^jVIj Clinic. Lilli j 33 taVlj 

til iV ^ ill Jajljj_ll till! Jc- Ai3^ ^_fl 3 jjj tg.jfcjj 1 ^A A,h*\!)Ljj A-iuxj (^^11 ^^Ia'WVI 0^1 Jl J L_flj^)xlll 

c ‘q ii' 1^'1 3 ^ 3L-J 3 V 0^1 Jl 11 a 3 ^^115 .o_jj^Lic. ^Jc. ^a ^ 3j^^) J3^ 3^ o^jj-aLic. 

j ^xaII £ 9I Jl 11 a 33 ^ 3 ^ . ^>j J *3^^ 3 d 3 ^ y, *-^' q ' 1 aJLIa o^jj^a <1 lii>/>i 3 3° ^ 

3aal ill 11 a J jS^aII 3^j . LJ1 J^.1 >. > i^j V a 3)^ a A_i 3 3^«^1 J ^3° j 3^-°^ V JjV AlLjaaLiL 

til 11 (jc. Jc. Ia£ CliJjJa^Jl (jC. ^jJl ^K*Vl Ia. 1*1*A t^Lu^Vl Jl Jl ^4 L^ 3 ! Jijl 0jUnll (jc. t. 'qj'iV 

jAl j Jo (j c. 1 V LlA 3^3 a^jjc. 3_>^1 La^)j»^ij Ia 5 CjI Jx^i-vll (jc. jl (jjixnViU ^£j^)aV 1 t_fljjailiall 
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dJi Jc-Aj ^-A?J •(^■^kxA! ( ^C-\.xi\y y $\ Jl ^9 JVAj AA9\_£Aa ^aI Ja lg,K J 4AjjJa^)A <_£^J.l j 

JJ nJ jjUi A_i9 AjA^. l_j£^)a J] (_£ijj ^jia9lij (jl A 4^ 5 ja£Ja J-yfo ^Jjlaj q"i (jl l_l^j V Jxf’Al A_Aa^. 
IAAJj LgjA 9 (_Jajl9l Ijc. Jc. Jill £3lJI ^9 lAol5 (Ja9lio]l liA (J AaJ (Jj 4(j^a9liA]l liA ^Jc- ^^.Aaaj 

J jax'Al liA (jc- ^Jc* cJ^ ^)JC- Aiilj • A-Aajj (j-a aIjjj Lojj c.^g-uj (d^9 toLi^Jl (j-a Aj^aII i]j La£ Aj^aII (j a ol j**dl ilj 

(jLuj Ail^ ^9 l^jLA- AjC. 1 AW V 1 AjIa J alall j . ^jLuiJ Jl AjIaja (jA Jllc. Aajoj Ailxlli ^r u«ol All IAJJj (jia9l ViaII 

tAjjjt >-a ^J^l AjJ] AjIa jIxaII j] j£i Aj$.L^. A9j . AaxMl (jA AjJ* ‘*-r 3 J J “ a 1-ojA Al^)VA — A^.JiA]l AjLqjJVaII (J5 

4 A j^JI ^ ^] AjlIII j)Aj 4 J)lc.J J] A_i9j]l ^ja ll^-ilj Jaill SaIc.] l_i^.jj-uA AjJI^AoI IjjLi^. (_J. (jA A \\x,y Aa9 

J i£l 1 LLi^. cJ* >*' J AjIa J*a 1! J JjJjA^ll AjIa jJAIa (jl (_£^)J (jA AIIAAj .Ajal JaJI ^^Ja ^Jj ^5^11 A-IoLa (jAJ 

l_fll Aal Iaa 4 (JjIaJIj Aj! J-lVl! oALs jj 4C_a!)liVVI Alljdl AjIaj)J^ aAA AAl£ (Jj 4 (jinx, Jl ^9j l- 0 ^ 1 1 ja ' ll Vi 

< 16 ).^lll <> A> 3uAa-ll AJl^V 1 Jl 


: Ajj)jaJ)-3-3 

^ Ic- j j£l jl (jj Ijaa ^jj j jl c^j^aj-aAli (Ja*J 1 ^9 jl ^jJj-aVAi A nW Ia^aC. 

Logos tjj— : ifii — i*jj Dia t_£j^ ^Ik^a ja j dia-logos : JjLaj ^1 jl LaKj 

^9 ^ <J jLaa Ail ^Ic- _j jl Via ‘-—liaLVlll l^A L_lliajjj .(jAol (JJJ jjl_Vi]l jA ^AxaIIj .^,^1^1 ^Juu j 

Jc-liill jA j cdia-lectique a 1 a£JIja 11 j Ja^JI aj!^. . 1 g.'.^j 1^1 ji] j ^li^Jl 

— C^A -3 * _j.)} x ' ) a^. ^Ic- — DialogiqueAjjl j^Jl j ^^^.A_iil*Jl Ajl^jiillj AjI^IaII ^^9 ^jjjjIjAIa ^jj^jLvIa 

6^) ^.^1 ^ 1c. IaAJ ^.1 ijj ^lAa^jLxiAJ ^Ijo^IIIaj t ^jilliiA^i ^jAllaluJ jl ^jAlj^J t A 6.Va»A oA^kj ^^A 

tJi-jA (_^il9 . A jb jg 11 Ajj^JIjaII ^jc. AjjI^^JI oiA ,/nj . 1 *Aajl ^jljjLVLj ^jLjajljAj 1 a^ \^\ tlA^Aaxj ^j^Ia5jj 

^jj c A j^)1^^JI ^ 9 .1 A C- SA^j (JVli 1 <■ Aia j 1 g A» j ^JlLj Ig >.^x \ cl^J V AjLA^IHaII AVj 

Vj a\ 1 (J^kjA AAljt/i ^ja Ail li^A j .oA^xa ^)Al^Ia jl Aj\il_i£ A* ij AajI^ AjIa^IHaII 

^jl ^-Ualjail ^9 AjjA^JI ^alx-11 (jl^ lij j . _j jj-aill Aj^L^. 1 ^glc- L^ill ^jax^Vl ^3 ->a 11 ^jUaLoj ^ja A_il£ ^aJ Ail 

i-a ^ Lai-dl Ajj^)±^. ^ja j/iU'n ^jl ^.JVudj ^aJ Ail Vj A_ilajuj^)Vl A_^^^ajjoijV 1 j A-IaIxII Ajl^)jj-ai]l ^_ja j/>lVn 

AjI A^jUa a j iixj ^jl£ Aj'j'Vill AjLjjIIa]! ^ (j^Slioll (J^j^9 Ia^Jj t^afllioSl ^aic. j Ajj^-Sl Iaja ^gAc. ^a3I 

udjl Iaja Ail Aj^)1^2kil Iaja (j! (j^AJ ^_y jLujVI liA ^Ac-j . Ajc-IaA^VI S^jAlJail A_iC.jjJa^All AjLujI^jAII 

. A1 ^.liill ^uSj ^jAjJa i<q ^ja ^^1 l)^-} cj^ Vi^aj 

alAl" A ;iAAC. (J^l ^ja o.VqatA ^Lajli'u Alij-aJ ^^)Aa*Al j A^.1^11 (j^)^l ^_a!^-a ^9 ^AVn Aj^I^^AI A_ix-alVj 

aA!)Ivaa 11 ^ajjjajj axjIIa j A_i^.jij A_L-al_vll a )\ j\a«. 11 Aili 1 ^_j jja-^^aIIj .The feedback "a jt^xll aja*a] 1" jl 

^Sj — uA a — ^ jAAaII pkA \ — 9 .Outputs AjI — ^.jVaSI iiiiA A_x-aUAl Aj 11 a*A 1 Jl AilAal 4 JjL V jl j inputs 

^ Vill (J xA\ Aklj c_flj£lAI ^Jc- ^alAaill iC-Loi AjIa^Ixa]! oiA . A j\~Vl aAI j A_i^.^)1vAI 1 g,*mj AjIaJxa _jI^)aJjujIj 

^ j'aVl ^Jl ikjJ 4 Li_l uiA ^a J juJ^)a 1I a^)l_uiA jl Jll 0^)LuiA (jc, ^Jl^iV! AjVI^. c)l^ ill 4 4.^ UdIAa]! 

.Ai^. (J^Aij AilAal 


L>*- 


Aa sous-systemes a nV AjIaJaiq j Al^li AjIa^jj ^lj^.15 ^ a*v> a!1 jIJI Jl JvAl Jaj 


A qjq*\ qc. o^jaAa A ^ AW^ll Aic* (J^'n'n l^aII Ig nj L<u9 AjIa^.^11 oAa (Jc-lijj SySteme aAaLuj A_A£ Vajai^ 

^aJ all j (jAl Jl! j 4^1 jc.^1 j aJUlIS! j AjIiLdl j ^jjillj Aid]! ^9 aAAaAaII A_L>lc.laA]! oAa A_^.^jij j!a1q (J^lv (_ja J 46^1 Jl 
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J^. jj (_£ j]l £a!±^_aSI I JA A-SI_9j A_^.jJj A x \ \h ^aAjjJj jjJJ^j jjjll ajl jSl Ailijj JJ^j (_£ jll £-a!^aSI Ailaj JJ Vn Aa3^L^.VI 
■as^\ fjiiij jjisisij oijibJij jjjll j AjJK ^ A_i3liijll CIjLuija jaII j f\x‘\ jV ^ \x a ^3 Ij^Jj .A_i3 jjJ^.jJ 1 a\'''ia ^-i3 
JJ jV ^ *1» A Vj tjIjS^I jC> LaIaJ (J&IjAA (J^-uiJ ^X.a'WaSI A \'\\\ A \\)£ AJ A_1^jAA CljLoluJ JA^ ^.. jjjljil! J 6 A-IIa^SI J 

^ ill CjIajJVaSI Aaj£j ^ill l_jIj^JI j ?ajljsl jA Jj3 (J£ (J^Ij ^al ^a'W aII (J^Ij ^aI lA-isliill jj-al_ix]l j^.Ijj jl^A 

(J ^.Ij aJj ^.ja 1 t^'WAll (J^lj aJj^.jA AilSiSI jj-allc. jl — jjjjuo*JI j (jjUJI jjill ^ a'W a^ ~ Jj^atMl U jjAJ 

^J^JI (Jjlj^JI £jlla]l jjju ll& jA J . SAI Jj ajjJj J^.jJ (jjll j-i^H l^A t £a!±^aSI (J^-l^ jjJj^.jA ^a£jV tjlj3*JI 
Jj_aSI ojjj^aljj (jj]| Ailiill ^ajg ^ a3 .^jo^a ^JLiAlip (J5 jaj i” il xa'WaSI jA ^'Ka Ailijj jj^aLic. aJ^IA. jA JJ Vn (jj]l 
a J j*JI jjjla jjj-alll I JA .Jklj ^all c^Jjaja ^_S£ ^C.1 a'WI jjj.^* i ^3 jjj^.VI jl j3^l Clll jjj-aj £a Ax-I jj-a Jxj ^ U‘n 
( a^ia ca-l j^Sfl c*\ftqn ^^Ic. ^ill AjIac. Jajju AjjJalll AjSj'ViSI Ac- jilli liA jAj . jIjS^I jA Jj3 (J£ jjj.-^"i ^ ^.Unl 

$ jj gJoA (j 3j a-l j^.Vlj (J5JI ^3 A jSaC (Jat.Vi JjJatlll AjjIIa j£Jj t(j51l ^-3 (_£jjj Ajj^aII ^)j-aLl*JI jl a.l^^.VI 

J^LiIaj tj^ll ^3 (JA c-l j^-VI ^-3j ^-1 j^-VI ^-3 j)A (J^ll ^3 1>J <■” n*\ t^JL-aajl (jialaj JL-ajl (jiilA 


u— ^ 


o 


_^JI 


j 6 a- 1 j ^.V! (jC- (Jj-^jIa J£j^J ^aJJ jl *. _ 1~NJ (J^ll ^3 jl fij^3 ( < _ 5 lc* ^jI- 3 ^gll *^o^'ll 

4JI jia^l j^-^ — JjJ^JI (jIi^aII I JA (j3 jj — aJ^ljll AjjJ^-1] j\ jlaj^ I a- till ^aJA ^^3 jA^j LiA A_i^. jl jaJjajV I 

.Aj1i^»a jjla^. ^ ja^a l^_jl ( > _ 5 lc. 

^1 Hj ^ SI J ^ -SjlSI (j jl j^JI Jf^-I 1 a n*\ li^-A lal jLuj ^aJJjSI ^lljJ! c_fljjoiliaSI jl£ J^l 

£ ja-^SI jl tl^.j!iiA jlj^JI l_j\j (_^JJJ (Jj U?\ J) ^ JjS ^'qSI ^ llL-ajj V ^lll Cljljjj-alU 

?l jLo ^j-Sc. ^-llijVI jil j fc^-lliijVI Ajj-al_kj J; 1 ajj c^^l jA jlj^l] ^^ja! njll ^xjIUI j^S j .dlj jA (j ji-All jc. (Ja-Lujjj 

. j j£Lj t Sjja Iaj j/n'l (Jl-^ c^S_j j^>A i » j^AA jA 1 a (J£ (_ 5 ^ jj5j LiA ^•lliijVI 


: C UiWI-4-3 

(jjll -1 xujj]I jC- (Jl jull lljlAjI ^Jj jjliL ajj-alxASI c‘* il xa'WaII AaIj j;iAj A ^-lliijVI jC- CjjJ^JI J J>aj 

?^-lllijVI IjA Cljljj-ajj^xk Ia j ?AlnS! aJA ^A> La3 ."AjaJI" ^jaLj A_1c- ^liaj-al (^^1 J t )\,x A\y aSI aJA Ale. ^lilj 
I a (J£ ^^A jl tAli^. oJ^-j Jil (Jc-liill j ajljVI 4 a 3 c‘* th'i JUaSI dlj 1^-jl-J ^SLa Jjx.aj,) JJja e_fljxj 

^ ^ - A w A i ii l ** \ \ A_j jjJu * 1~« 'i ^ Ajjjaj ^**'1^- J Ax_nla ^^ a ^Aaj.^jaS1j -5^) jl-ujj^Lj S-*^ j*v ^ 

A Iij I gJj l a£ tClL^lc-lilll j CjUIaxII c qS'I^a lAjUaj ^3 (_^j^j AjSAl J Ajaj AajJo a\S jl A_lc- c_fljlxliASI (Ja3 

A__llll l ** 4 AakljSI Allll jA^aljc- . 1 ^j 3 A 1 1 ^1 x S I djljjxlllj jiljj c ** i j -v Lljljj ^lc.l_9j I ^ • * (Jc>ljjj A j -v jl A 

A_uj!jJJ V] ^^^^-JJ-lajA (J5 jaJ L^£jSjuJ (JjlVl jl Aaj1-1 aSI ^-3 j^-GJ V j t AAj)n a II A_ilc*ls Jajxj Ixa 1 Ag Sclijj A_i^.jl_^JI 

aJ Aj .A iQjjJa a J^jj V (j_ 5*^^5 c J j J^. J^.jl Aaj))o‘aSI j A n II jjj Iaj . lg,S*\l Jj J^,jJj l^iSj ^ajjj (_glll A n II 

JIa AjjLq jj5l jl j^AJ J J.w'l aJAj » l.g j3 A_iC-jiSI CIjIajJVaII jl AajIxIaSI Ijjj (jjSj ^ 1^1 jjl (^ 5 -^ (_ 5 ^ Jj.wSI 

jJlillj C1 jIj1_*JIj ^aJjSI J (J-® A_1 ^.jSj£jjuj JjJ^. jj^ jl jl cl^-jl J^ jc- (Jj-aaj JjJ^-SI 

A Aj)3-*a a II jj J (J k^aiSI I Jia (_glc. jjli^LlI j^J ^ ^.(Jjj jllall J t J^ jaSI (_£ jlj t L_jljSVl^ c jLoijVI l.g a\» ^ 1 ^ 5 -^^ 

j C- Alx-aij (j^ajl a! aJ I J.W a Ix-jjJajA A_ujI jJ jjJajA ajAlla (_^l jl AAj)n a II jliic-l (J^.1 jA L^J A 3aj*\A II AAn]lj 

I a^-a 3 tillj Sj i (Jl Ks-i iV I aj^3 Aliill Jat.ruj.ij V (J5 jaj (JL-aajVI *^J^ c)^ «^*lll j^l t jAljiaSI jA ajjC- 

A jA jliaA -lajoi j l^_l (__ 5 1^ Ig x.A (JaLuSI ij^j Ajl Vj ( 3 ^*-® lijgij l^jl (__ 5 -lC' IajaC. Aaj J^aSI jl ^a‘W aSI Ijjjj-aJ 

jl j A . jl ^V! u_llc.l ^^3 jjjJajlatliA j T JaLaij (jiJ (jjSjall ^J! ^atjaiJ A-^.j^aSI CIjIaj)!-! aSI jl 1 -i^I-aS! jA j .(jj^.1 
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^ djj\jkuj)|\ dl£5UD 


1 A Jj <L^i ^j]l 4 3-id'iVl C a ^gAj t l^ljl j j A-ajJViaSI ^g_Sc- A-laal.-kAllj AjiIxIa 4 Job’ll r ^-1-J l-a^ ^j^l : ’i^‘ n (jUaldill 

£-a ^l^-uilj (Jaju (jl A_il^ll A_aj)Via 11 U^J t Ajl^Sl Aaj)Via 11 A_iC.^)All djlAjJ-VlAll C q1A~\.a ^)1^)5j-uj1 

A aj)3-V^aS 1 (_j^-Q-J A_}^j^)da A l^i d il J SLi^_ili ClaLiLaC. ^3 3'^^ \°i A Jo d 1 ^gjlAll ^-^ill IaI . Ig \°i d^jj ^ mil 

l_ujj11a 11 d_iajSl aJc.j . c-iaUaS! d_i3j]l ^gi A_i^.jl_k]lj A_ild.ldll AlnSl ls^ djljdull aA yd^l j c. <n^lll <ja 

A_la djl A uj^jIaa (J^l^. ^j-o AjAc- ^gA Ia ^ Ac- aAL^AI JaA^. j 4 aA*i aSS djLdll ^j Ailjj-a]l A Ai d 'll Aa 3 (_£dll 

cAaJ IvVAl ^j-o ^liitill ^^Ao ^ Aidn^/1 A^}jd31 ^jI^aI] JfcA^t ^j^^gll j Ajljj-all j C1 j\j^)1iu1a11 

.3 LA\ i 2jl ^_£i SI ^»l laill 1^-^.1'Wj I^X-^a^aj A_SadiVl fiiA . dlli Ajld Laj iJ-l^Al ^cIAaS! J 4 JjjjaAl 

dj il£ jj 31 jj ^ (1^ <^-Sjja df^ (J^dd 4^1C<^AJI Ajl>aj))o'^ C qV^a djljj ^gAc. o^plAll djLajJ-V^lli 

aAij^aII A, n nil djl j^LAaII £_a c_fij£iSl djl-Ajh'iA'l jU JjaSIjj . A Ym'l djl jjxIaSI £_a ^_fij£All ^^Ac. Sjila jjc- 

^ jdixd <jl £3 jja]1 jjC- ^ja j J^C.J <idli dll aI^i^a l d A. nil ^glc. oj^Ib jjC- <jaiij dj3j]l ^ l.g ‘&\ j lg_j 

jl JA*Uj.)Ij ^JJJlIaSI (JIaC-VS ^Jlc- 

U^ kij ^ liSI ^ <j^)L*J 1 ^ djl» a'W aSI ^ jJi A qjAxSl dj^l x^i) K )!\ a£l±ui ^jj 

a A-jC.1 A\y y $\ <ajJ^^aS1 (J*-^j d^dSl L 9 djlar a'W a 11 aJA ^ dj^L-aj^S 

.1 gJ A AdnSl (J5 jaj ^A\ A 3-ij^aH <ala!iSlj l^J A_ilkUl AdnSl (J5dd ^1 A j'^aII Ailiilll 

^2 Sj 6J)\ d^S c‘* l'q Ui.) La£ ~ U..\. Uj,1 J^ ^llal ^)\l (jS dili ^a^llujJ A^.J1La djlx a'W a^ djlx a'W a 11 fi JA <L^aJj 

I^^j.j.ia'i (_^dA ^ JiA*n A.jC.1 A\y^\ <aj)o^aS 1 <jl_ix-a j ^ c. qVnMI j <jl u^nSl ^'ijIaC- ^jUaLooSl (jS^A (J''’i a' n j — dili 

djljj Liill 1 g^^l^A a ^g 3 JalddSi ^ S^'n 1 a nj t^gjJalAll j ^cj_jIjSIj 1 g'^S»,"i ^Jaj <Lj-aVS l^lalij 

^g t IgjSc J ^a^iSS djlx a'W aSI ^lliijl ^jl (J^SS . (_£ ^jLda^Jl j ^^aLlII ^jIiujaSI Q.W**Uj.iaS1 

^jl_jj__A ^)S_C>A (J .6^)j-aL*-ASl j ^JL-aVS (j^ ^jjoi^J ^jl t^jjljJASl ^ISiSI ^^3^ ja. j ^1^* 

1 & A-^dajj djlaliilll c- iaUd ^jl ^ », Tn Ail (_$\ ^^^jdkJtJlj ^iUJl 3 ^)^^ u*) ^3 _jSaaS1 qj^" U x] 

jj ij ^A\ djliiail lg-ia Iaj 1.x ja~n djlalSiSl ^gia ^a (Jj-sx^aSI ^^a ^>-qV1 I^a j .a^.1j cda j ^^a 

A jliJl ^ 9 (jjA? ^ ^jIjuIujV A_il^Aj ^ j3^V'i dj\il£3l ^jA^k j .Ja^ll^lj (3^J^J dll jldl j 6 Si^)Sj ddl 

J jl djlalij 1 g jc. jjjdj J Lola ^ijj (> . Uai ^ djjlijj t a m a Adic. Jj I ^g-Sc* jl tl^ic. l-^^)c> 

. J^_^AjdaV 1 J d nqlSS ^jia^xJJ 

djl VnAlli . — ^jIj!1a (J£ddj — l^jl^.1 jl il^liladil ^^I^aJjaIj n A-^.jpq a SI djlAjJ^dSl ^jli ^^)d.l A_g_^. 

..djl ^g Sj IAjjJ J J^ij "A^jl il -d^l^.^Slj A a Jia^A^l iJjjj ^^-^1>^SS 

1,‘nx a LSaAJ l^J ^)3jJ 1-^ 1 g.S^d A_aj)ViaS 1 ^glaxi ^A\ djli^Vl Ajj-aL^. j /o^aj-uia 6^)ji d^Aj 

3 Jl ^-a ^g a a!1iaa1 aJ U^ tdjl_daalllASl o -0 

c. Qj^'iSl j t j\jjc.^ 1 ^ j\}.^l djl^jiliASl id.1 4-il_^. Jj tjc-liillj jaJIj ^ jiSL Aj-aldJlj A_1 ujLujV 1 l^aliAV A_Aj3a*iASl 

^^^.(jjljOA J^dj lg-XA 

^jl J ^i coJ SxaSI ^aJaill ^gi l.V^S t A djl-Ajj^dS A_iij^aj aJL^. ^gA J Ajj^ald. 3 ] 

A SU. Ci ujJ ^ ;3aSl j oj Aj .^joijoSIj ^-dSl ^^i dl^pij t dj ja] 1 jl ^g-d^Ul aJL^J ^*i£1*a ol-^jl-J dljadj djlAjJ-^dll 

^ic. SjjVia' 1 j Sjn^l djl-A jA-adll 1,-^S‘i t^LaiSl ^jl_Ada (J^-l Ajj^ald. jl aJL^. ^-a A_xlalalA 

A AJajVl i ^i diSi] t3\ 3 u,ia d\S.\^> Cjj£-* V i^3 t^aj^l Ai^^jA -0 ddl£ ^jl .^Ij5Jjoia l^ijj-aJ ^SA ^jIaVI (j-a c- ^^g-d 

a j ’&\ A aUa il^)ij uj! ^g Sj L 5 ^ — ^-d^lill A_SU. c > \K'{i ^£J ~A-Aj)3a^ASl ^^3 o^^^.^aS 1 A_iC.^)iSl 
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^ djjW3^\ dl£5UD 


.lie. o^y2k.^A <11^11 olAj . ^gjJLlI JC- llxljVlj lAl_^.j ^Jc. Jali^JI (J^.1 Ja ciilij 4 AjjaLL V 1 1 g*jLla j ^ lliiV 4 Lgjl J)a ia 
^ gJaljWL Jiq'W) CIjLuIIa]! j ^j^lll (jjikj LLdLai^li .Liajl (JLaC.VI d llL'nA © 1 ^.^aj J jJ*sJl j J-uJ/l 

J (Jjl JL^JI LgJtjlaJ ^-IjJi V Jill CLAajiIViaII J La£ . 4 *m a Jjju j Jla3 jl AjlL-ajiVI djLliLlI A^J^aI 

. £juj jdll j ^Aill (JJVl l$l QAxs-i) ^ Jllj JC- J-aljiAll JliiaLill Jc. l^jlib ^j-aJ Ja IjJi 

: ^^j^' - 5-3 

La JaiAll L^Jj^j .L}J^)£lill CjI£ jUI Ja Laj)]aiAll olA C* U^lA. \ Jia A }A 1 Jlill Aij-aJ Laj))VJ1 c Q ksi\ J ^Ja 1 

c_jl Jua ^Jc. "iaII diilijl Jia Ajc.1 A\y^\ cIiIa jlv^ll LIL^. ^ Laliiill J jjj (J!LA ja 4 dilill J^)£j ( Jj 

A jalij 4 al^. Jlixj A-lO I a'WV 1 LajJViaII ^r u^'i j 4_jl^^JI £jUa LajJViaII <_£ll ^ LiAj ^lliiiVI J Jj-aJ^I (_£^)j-ajc. 

.CjU.j^a]1 £a CIlLAIaII ^jLujJJj lg_i3 JjLIaJJ 4 AC .^A 

1 — g_j jj_j^aL<JI jli 4 jlj^ill ^a ^liill ^ja jl*iill L'historicite A_iAjjliillj ijj^aLall J£ lili ^^Al 
— SI — call <9j-a jA J^iill Jf 4 JJfl sJjaJI ja oJaII J J^J^Lallj La singularite ijill 

^3 A_iAjJill 1 ,a in .(_£^)Al aJA^J J Ig j.^] ^x-a A-ijLoj ^ I <A-ajL-a^. ^jUaJj J ^1 4 jI^aIujIj <joiij Aixj 

A la^J (J£ ^ 4 _j! ^)aJjujIj 4(_^^)^.l A Ja^fcl ^gajl ^jc. ^1 ^a <j-ajL-a^. c. ^tiVi ^^-ud]! <L-a 

A_i1a^ lajj^jj 4 -ajJo^aH l^ia (j^5j A . ^SLjJa j (J5 ^jl UJ I^A j <Ja^J ^1 ^3 (_j5j ^aJ c” ll 

.S^jja 

^ A^JalAl] ^jl ^ Ja 1 \ (JLx-ajVi ^-^^5 ^ J'NaII A \ jjillj ^ajl^ (JL-ajl ^^3 A^j) ^aH ^-Aj)3a'^All J ^al^ll^ 

t^j a f. j \ ^ lj (Jj^'n C!jL^.^)^-a]1 oJA Ja ^AJjoiA (JL-aj^l ^jl LalUaj 4 c." il ~n^La A \a^ j CIl^A.^a <1a^. 

(J ^ <aJsi 1 a ]1 il ~^^p>-A (J lij ^j£J .The feedback ^ s^AUaj Ia I^aj 4 cJ\a.^a11 

^ )x nj-i A )*,^iL^. 4 Ell tropi eLiJ^^)lijV I o^jAl-IaJ < ^ __^A_j 4^-uj^llll^ ^j^AJIII ^3 ^-^)jaL3 ^CAjalAll *\,1 a 

a AjjlJa ^ja A-ilc- (Jjj-a^JI ^jJo'udJ Ia i __ 5 lc- (J^ J>aj AaIxJ ol.j"v.ll ^^3 jIIaII ^Uaill ^)1 ^)aJjuj1j .A \~\W ^Jajll ^^3 

J 1 An^a .^gjai^Llll jl ^j^AJlll ^ja A . joiij 4 _j 1 JajJaV^ ^ ^ Jaj*\ a!1 

CIl^A.^a C. <." ^ n o^-j A uxa djlaU J ^ ~^jVi 4 aui~\ ^Uaj ^^3 1 nxA ^jLaijVi 

^jj 4<joiij ^JaludJ 4 ^g. Jail ^)jjll]l Ajj^aLk ^ja 4^gd^JI ^Uajli A-ilc-j .4_jl^)jai]i j ^Lsdali ^^3 <1ia1a 

q uaj Jill Aillall ^ja J^l AiUa jl^ilujl jjla AJ^ J ^jJa'uaij 4 C!j^a 11 4_ii^jjj 4 <jUj 

Ja S3 A jalaj ^)j-aLixj ^a"i\a *ll£l J IaIj^J o^)j-aLx-All 4-jC.l A\y^\ <AjJaiAll ^jC- >>" n. W 11 c-IjjI ^a^l£Jl l^A <a^.J 

. J>L^AjJaV 1 J ^g-uj^lllll ^gJj 1 ^ ^ jJ 1 ^A jla 


: j^Vill-6-3 

_3 i!a j A 1 a ^jia^jlju jl j£Jl <ajoi dlil£ lili 4 ^j^j^llill o^Alial o^ilaj o^)AlJa ^jjJa^lill o^)AlJa Jaj 

j ^« . l l li_Jb c> ^'^V'j 

<ajli.A A-ijl-Aj A la^l J£ u^»i n*\ 4 ^j^JLj lliillj A l_u^.lij J Ig "^aj Jill 4<AjlaiAll JailoiAJ Jaii^)A 

4<AjlaiAll (Jaxj ^jjSju l^-ils ^^gjJal-All d]^)L-aj A la -\\W o^A dllaliil lili 4(_^^kl AJLa^ A la^l l^-j ja>>ia 

(‘La j^ilol! g \yLuaA ^jla 4 j~^j^)Ijj ^.1 Ji J^l LAjJaiA^l ^gjJaLa La ^)-^L A-i\k JL-alkl J^l ^J»-! jlixllj 

Ixa ^A La^^j ^ ^ ^ 0^3 J^l Li> ^J^llill oJ^Lla jV 4 ^J^aJL Lax^A J JL jV I >^1 ^xIujI J^l (j 
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<jl]j cl jl 1 -pLa (_pa^)VI ^-^-J ^“^■ =k ^jLudjVl 4 _j (_^1 a^-d a_jLja^JI 

^ ^.ljjjx-aj LpLa (jj>*i^ '^11 c*331 ^A a^)Lja^JI ^ul_iLa3 
^jLuijVl (jj (J jlL ^l3l A qj'^11 ^)LjjC-V 1 ljJ^.1 La 111 IIa cAillk a^p3 l^jl ^Ic. ti331£ 4ilil3l ^3j ^j£^gjj 

4 1UJI oIa ^3 Lijli cA-ilj LlL-aj La ^glc- ajLa^lj ^-I-IjVI ^3 ^}-aJjui-a c*331£ 4jj (Jj t c > ^slidll Ajl^jll l^\g*Uj.)^a (_>*^ 

— JJ 3 p-^1 ^C-ljjVl JaLau3l (J^J^la ^jc. 4joiij C > )\ £JjoJJJ ^glc- Lajl^ ^jLudjVl (jl (_£^)iiuJ 

J^jjl oUac.1 11 ^ “ix^all jA IIAj c AlliJj jjLuiiVI (JJJ Interaction (Jc.li!ill a^)-aj ^A 4.311131 jl Jj — <_£^kl <g_^. j-a 

a^)Al la jl ^ 31 11 & j-a AlLlVuJ £-^jj jLui£)U <ln3l (_£.1 ^j a^)-aJ l^jl (_^1 cl^K ajlda^U 

• i 3 ^J^^l 1 g.3^d ^9 L-ajj-ixk c <911131 o^Alla ^3 LujLujI ^ U‘n ^-l-pVI j jt/iVill 


: A 4*11^31 

dljl5 ^^Iaa 31 j-a 3JC. ^Jj Yndi a^)j-alx-a 4-JjlV^ ^)jjjI£ 31 Aj^)3aj jg la jA tJLLa3l IIa ^^9 <-i3l La ^aI jl 

j A La (J5 ^glc- a^)j!3l c_jIj j)-a jfL ^3 £_£^Lia 3I a-l£J c_sl jic-VI j)^3 t^-a3x3l C1 ±^-a 3I djlA^jUa j-a ■ ^_j-a_i3 CliSj ^3] j 

A j^)liLa3l jl£-aj <jj)X x-^ill j-a dljl5 CjIJI£j^ 1 CllL^. ^3 Aj^)laj3l olA ^jl ^£^a 31 ^jl II cLj.W^ tilll (jl^ j3 j ^j3j 

(J *_^. ^3 Aj5jxm^1^31 A^c, 1 A\y^\ 0ALia 3I ^nlaj ^jl Lic-jjJa^Al <Jjuii3lj tiill ^aVI j (j^3j »^J^u*)^15ll Aj^j\jxiluiJ^ I 

^\c. J 1^_a^_3j Ia J;ix*iaj ^jc. <^a!-1q Cj^X. ^^1133 Cjl_i3l£jujV I (j-o ^)j ^11 ^3 (Jj-ojj Aji^j^yi A_i*jJa j A\y^\ ^ lc- 

A 'Vqq*\ lS^ ^1> ‘^1 o^)j-aL3tA3l c” il x.^'W^ll dj^iA ^jl\ ClaLojaillj jAl 3-a.all ciilj A k^i\\ CljLi3l£jai'^ I oIa (_>«l^) 

CliC-lla'uxil ^3 j ^jlxll J A x nlall ^ jlc. ^j^.ja3I ^)X^3! ^_JjUI A_ill£j>!ijj ^j-o j .(JL-aJ^I Li^.j3^j£j 

.A jc.1 A\y^\ J Axoiaill ^)Al^la3l AjI-C* ^Jj <jj\j^ : ii3l ^)Al^la3l (j-o ^lj!Ll ^)Al^3a3l oIa (J5 ^.ljl^.1 ^ujl53l Aj^laj <j^)ILq 

^ 1c. Ia i < q‘ic. 1 (j^3j .^cJI . . A_io I ^>j-a3l j ^ jqjla^ll j djlAL^jVI ^j'l^ll Jl jl^.1 c,** r^^'i ^>^.1 l_ijL^. (j-^j 

^a^3l JlllLj j>» ^ J (J-^^a*13 A jla.a A_ia1x 31 d jLujl^j31 ^ AjLjaSLijj Ajl^jlatlij ^Lk3i ^1^31 c. j 

j£\ L_ijl^^JI c. <a / i'i'S ^jjls _jl_i^5 <j^)Ha 3I a 1 a LS^J . A-X-l A\y^\ 6^)AUa3l ^3 

.^Lkll a K dj ji*-a3! ^al j3i ^_Lu-ajj I^jojI^j ^1c.j cL^idi^ ^jc. djlj^)l_La3l 3^**^ 


: j-aJI j jjLu^a31 


.2009 j- c (www.maaber.org) jj^Wl jS j^Jl t jjU-a t( jil jdil a1j3^ o*^ f^l j^j -C 1 

23(_^Ha c2008 c^ IjVI A » a3a3l Cdjj^ij c^^LuJI ^jIj c^J^)x-a Aa^.1 c^x3j!L«»^ 13I ^aic. 6^jJa _^all <j^)Jaj Iiiliic. ^*lg jL^. — ( 


.IaAxj La 
. adl — ( 


J 

3 


4 ) - Lucien Seve : Emergence, complexite et dialectique, Odile Jacob, Paris, 2005, pp. 20-21. 

5 ) - Robin Fortin: comprendre la complexite: introduction a la methode d’Edgar Morin, edition 2, 
presses universite Laval, 2005, p.26. 

6 ) - Ibid. 

7 ) - Dictionnaire des idees & Notions en Sciences de la vie et de la Terre, Encyclopaedia Universalis, 


2014. 
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)- Jean Francis Grehaigne : Autour du temps ; apprentissage, espaces, projets dans les sports 
collectifs, PUF, 2009, p. 141. 

9 ) - Cite par Robin Fortin : comprendre la complexity, Op. Cit., p.05. 

10 ) - c’est a dire deux fourches 

jxa uyj i (www.maaber.org) ijjjSJVI £_a jA i aL^ t(J il j^\j aj»*j 1 I J^-a* :aj*jj]| qmm -( 1 

.2003 

jJI (j^ij -(* 2 

(J-at 2001 4 jLjc dl j jdJ4 dll A JjC. dll j jdlo4 (JAk Axt^kl ( J ; 2d!d342 M>x>llt4 jqxnlqll AjVV A-C- ^joi j-c (_£jAjl — ^ 

.1341 

.105(_>*a <2012 4C_J^)i-all 4»1 jJaJ^ll ^)1 a 11 Ldi^jSl 4(J^^. AlC. ?A_ijlgJl ^Jl (J& ‘ iJ .J^aI — ( 

4L-1J i^all 4^1___dxuSl _jlA \\ 4 ^Jjadil JlLjJ _jlA ^ii-GJ _jl ja^II dft^l 4 (Jl^nriXtll j ^jfLlll _jIc-A1 — ( 

.17(j^a 6 2004 4 Ia -x^LI ! 

.129-128 ‘2001 Jjdj ‘265 AA*1I “llJjSlI ‘4ij*-dl jdlc. Ala-a ‘CllLsjlj-41 >^C-J AjjjxJI Ailaj]| : 4 _ ? lc. Jjjj “j * 6 

■ 205(_>^ ‘2004 a ■< ,U\1 ‘S^jAlall ‘AjIjaII a r.S „ . Uu ..j\l . :A_u^)jdl aJlIII ^ — ^ 2 
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